In the rural areas of China, there is a high occurrence of parental migration, wherein adults are flushed into urban areas to search for employment opportunities, leading to millions of left-behind children (LBC) in rural China. LBC attracts more attention from the social community and Chinese government. Here, we compared the life satisfaction and academic achievement of left-behind children (LBC) and non-left-behind children (NLBC) in rural regions that send out migrant labor in Hubei province, central China. We investigated 1031 LBC and 992 NLBC students in grades 4 to 9 in ten elementary and four middle schools, using a structured questionnaire including sociodemographic characteristics, life satisfaction, and academic achievement scores. The results showed that LBC have a lower life satisfaction and lower academic achievement than NLBC (p < 0.01). Meanwhile, as the child's age at separation from parents decreased, their life satisfaction decreased. Additionally, correlations were observed between life satisfaction and academic achievement scores in LBC (p = 0.004) as well as in NLBC (p = 0.064). Collectively, these findings provide novel insights into a comprehensive understanding of LBC and suggest that the life satisfaction levels of LBC should be improved in rural China.
Introduction
With rapid economic and social development, more and more residents from rural areas have been moving into urban areas in order to seek better jobs and human development opportunities [1] . These labor population movements have led to 61 million left-behind children (LBC) in rural China, an issue which is attracting more and more attention from the social community and Chinese government [2] . A recent review by Zhao et al. [3] estimated that 29 million LBC have experienced separation from their parents. Although several efforts from community supports have been made to resolve these problems induced by rural migration, it is still a large challenge for school managers to improve the development of LBC in rural China [4, 5] .
During the past few decades, researchers have suggested that these children's development is influenced by parental migration [6] [7] [8] . A great deal of literature has demonstrated that parental migration has a negative or positive influence on the psychological development of children, especially in developing countries like China, the Philippines, and Mexico [6, 7] . For example, Zhang et al. [8] compared the different total energy intake between children left behind and children from intact families in rural China and suggested that LBC consumed lower-protein and higher-fat food compared with non-left-behind children (NLBC). Meanwhile, Zhao et al. [7] found that LBC suffered from higher levels of anxiety and poorer living conditions compared to NLBC. Li et al. [9] determined the psychosocial health and living quality of LBC in a remote city in southwest China named Guiyang, and the results revealed that parental migration reduced the physical and mental health of children. A recent study conducted by Hu et al. [10] , who compared the risks of behavioral problems among migrant children, local children, and LBC in China, and found that parental migration contributed to higher behavior problems of children.
Life satisfaction is one of the features of well-being, which plays an important role in shaping a child's psychological development and in evaluating the quality of a child's life [11] . Previous studies have demonstrated that life satisfaction is related to several advantageous outcomes, such as social relationships, job opportunity, and occupational success [6, 7, 12] . Barger et al. [13] determined the relative contributions of socioeconomic status, health, and social relationships to life satisfaction in the United States. Another evidence indicated that life satisfaction was related to educational performance. For instance, Antaramian [14] evaluated college student performance and found that students with higher life satisfaction had the highest grade point averages. However, limited studies have focused on determining the effect of parental migration on the life satisfaction of LBC students at elementary school and middle school levels.
Based on the comprehensive investigation of the relationship between life satisfaction and the academic achievement of LBC, school management will be improved significantly [12] [13] [14] . The psychological life satisfaction and academic achievement of children are vital for the development of LBC, which is an important issue because children represent the future of our country [15, 16] . To date, the number of LBC in rural regions of China has increased dramatically [17] . Vanluot and Badat [18] studied psychological life satisfaction among LBC of labor migrant parents in rural northern Vietnam and revealed that having migrant parents had negative influences on the life satisfaction of LBC. Moreover, Li et al. [19] surveyed junior high school students and explored the effect of parental migration on the academic achievement of left-behind middle school students in rural China, demonstrating that parental migration had a dramatic negative impact on the academic achievement of junior high school students. Unfortunately, the relationship between life satisfaction and the academic achievement of LBC student is not well understood. Moreover, no study has focused on examining whether LBC students suffering from a lower life satisfaction level report lower academic achievement than NLBC students.
To narrow this gap in knowledge, the general objective of the present study was to explore the effect of parental migration on the psychological life satisfaction and academic achievement of LBC in rural China. To address this topic, the specific objectives were to: (1) determine the psychological life satisfaction and academic achievement of LBC (e.g., including gender and grade) shaped by parental migration; (2) investigate the relationship between life satisfaction and the academic achievement scores of LBC in rural China. The results from this study will contribute to a comprehensive understanding the life satisfaction and educational status of LBC influenced by parental migration in rural areas of China.
Materials and Methods

Participants
The study area was located in Hubei province in central China. Hubei province is one of the largest cross-province emigrant population province and has one of the largest numbers of LBC in China [1] . In this study, a survey was conducted between May and September 2016. The participants consisted of 2023 students (LBC = 1031, NLBC = 992) from 10 elementary and four middle schools. All participants were in grades 4 to 9, aged between 8 and 16 years. The participant response rate was 89.5% (2023/2260). Questionnaires that had 10% (or more) missing items were eliminated from the study. To determine the effects of different grades, grades 4-9 were selected. Grades 4-6 and 7-9 were listed as elementary school and middle school levels, respectively. This study was approved by the Ethics Committee of Huanggang Normal University (Project 12/2016).
Procedure
Approval for this study was obtained from the ethical review board at the schools. All LBC and NLBC students volunteered for this study and provided survey information revealing their agreement to participate. To ensure that all the participants were capable of comprehensive understanding and finishing the questionnaires, a pilot test among students was conducted in grade 4.
Measures
Two dependent variables (e.g., life satisfaction score and academic achievement score) were determined in this survey. Briefly, life satisfaction was most frequently used to explore a youth's perceived quality of life [20] . Subsequently, life satisfaction was measured using the satisfaction with life scale (SWLS) developed by Pavot and Diener with five items [21] . Response categories were as follows: strongly agree (score = 7), agree (score = 6), slightly agree (score = 5), neither agree nor disagree (score = 4), slightly disagree (score = 3), disagree (score = 2), and strongly disagree (score = 1). The life satisfaction score for each LBC and NLBC student was calculated based on the seven levels, and the total scores ranged from 5 to 35. The Chinese version of the SWLS, which demonstrated good reliability and validity, was used with Cronbach's alpha 0.78 [22] . In the present study, academic achievement was measured by standardized Chinese, Mathematics, and English test scores provided by 42 teachers. For elementarily school, the total score for each course was 100, while it was 120 for middle school. Therefore, the total academic achievement scores of each elementarily school student and middle school student were 300 and 360, respectively.
Statistical Analysis
Data were expressed as means and standard deviation (e.g., means ± SD). Descriptive statistics were used to assess the distribution of samples in this study. The difference of life satisfaction and academic achievement parameters between LBC and NLBC was compared by using one way-ANOVA followed by Tukey's HSD (honest significant difference) test (SPSS version 20.0, SPSS Inc., Chicago, IL, USA). To explore the relationship between life satisfaction and academic achievement, Pearson's correlation analysis was also performed between life satisfaction and academic achievement scores by the IBM SPSS statistics 20.0 (SPSS Inc., Chicago, IL, USA).
Results
Sample Distribution
In the present study, the sample description and distribution are summarized in Table 1 . For participants, the sampling numbers was 2023, the proportion of LBC was 50.96% (1031/2023). As shown in Table 1 , 50.23% of all participants were boys, while 49.77% were girls. Meanwhile, elementary school students composed 41.42% of the sample. A significant difference in grade 7 was found between the LBC and NLBC (χ 2 = 8.124, p = 0.004). However, chi-square tests showed that there were no significant differences between the two groups in terms of gender (p > 0.05) and educational level (p > 0.05). Note. LBC and NLBC represent left-behind children and non-left-behind children, respectively. The number of gender is less than the total participants' number because some children did not report their gender data. p < 0.05 is considered significant. Table 2 shows the results of the comparison of life satisfaction between LBC and NLBC. In total, a significant difference in life satisfaction was observed between the LBC and NLBC (p = 0.013). Marginal significant gender differences between LBC and NLBC could be observed (p = 0.145, p = 0.056). Clearly, for grades 7 and 8, a significant difference in life satisfaction was observed between the LBC and NLBC (t = 2.277, p = 0.023; t = 2.385, p = 0.018). Furthermore, LBC in middle school also had a significantly lower life satisfaction score (t = 2.380, p = 0.017) ( Table 2) . Table 3 shows the academic achievement (e.g., gender, grade, and educational level) between LBC and NLBC. Notably, LBC had a significant lower academic achievement score than that of NLBC (t = 2.392, p = 0.017). There was no significant difference of academic achievement between the two groups in terms of grade and educational level (p > 0.05 in both cases). For gender, being left behind had significant effects on the academic achievement of girls (t = 2.224, p = 0.026). Table 4 shows the comparison of the life satisfaction and academic achievement of LBC with three separation age levels (e.g., aged < 3, 3 < aged < 6, and aged > 6). As the child's age at separation from parents decreased, their life satisfaction decreased. The life satisfaction score was significantly lower for children whose parents were away before they reached their third birthday (M = 20.30; SD = 6.644), followed by children whose parents left when they were aged 3 to 6 years (M = 21.10; SD = 6.141) (F = 3.900, p < 0.05). For academic achievement, children whose parents were away when they were aged more than 6 years reported significantly higher academic achievement scores (M = 211.19; SD = 61.221) (F = 3.891, p < 0.05) (Table 4) . Moreover, a significant difference was also observed between children whose parents left when they were less than 3 years old (M = 205.76; SD = 60.985) and 3 to 6 years old (M = 197.02; SD = 59.898). Further analyses suggested that separation age has a consistent and significant effect on the life satisfaction and academic achievement of left-behind children (LBC) in rural China. Note. Separation age means the age of the children at separation from parents. Data are expressed as means (M) and standard deviations (SD). LBC and NLBC represent left-behind children and non-left-behind children, respectively. * p < 0.05.
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Academic Achievement between LBC and NLBC
The Relationship between Life Satisfaction and Academic Achievement
As shown in Figure 1 
Discussion
Labor migration flows have impacts on family structures, which lead to the separation of family members and their children [1, 5, 8] . To date, LBC have become increasingly prominent in developing countries like China, and they represent a significant challenge for family and society [9, 10] . Here, the present study investigated the academic achievement and life satisfaction of LBC students in rural China. Results indicated that LBC had lower life satisfaction and academic achievement than NLBC. Meanwhile, LBC students with higher life satisfaction scores had a high academic outcome. The following issues should be discussed.
During the past few decades, with the rapid urbanization of China, a large number of residents living in China's rural towns and villages have migrated to developed countries or wealthier regions to seek good job opportunities and higher income [1] . As a consequence, the soaring number of leftbehind children (also called Liu-Shou-Er-Tong) has raised dramatically [1, 3] . Previous studies have demonstrated that LBC suffer from physiological and psychological health problems such as high levels of depression, anxiety, suicide, innutrition, smoking, and bullying behaviors [7, 23] . Parental migration is a vital factor affecting children's development and behavior due to a lack of caring and monitoring [23] . In recent years, LBC have been recognized as a significant social problems, and they have received increasing attention from China and all over the world [23] . Although many studies have highlighted that LBC represent an important challenge in our society, the impacts of parental migration on the life satisfaction and academic achievement of LBC in rural China still remain unclear. To address this issue, we compared the life satisfaction and academic achievement of LBC and NLBC in Hubei province, central China.
Life satisfaction plays a crucial role in the development of children's mental health [24] . The life satisfaction of children is dramatically influenced by good family communication, particularly concerning the parents' connectedness, because parents can help their children to adjust to hardship 
During the past few decades, with the rapid urbanization of China, a large number of residents living in China's rural towns and villages have migrated to developed countries or wealthier regions to seek good job opportunities and higher income [1] . As a consequence, the soaring number of left-behind children (also called Liu-Shou-Er-Tong) has raised dramatically [1, 3] . Previous studies have demonstrated that LBC suffer from physiological and psychological health problems such as high levels of depression, anxiety, suicide, innutrition, smoking, and bullying behaviors [7, 23] . Parental migration is a vital factor affecting children's development and behavior due to a lack of caring and monitoring [23] . In recent years, LBC have been recognized as a significant social problems, and they have received increasing attention from China and all over the world [23] . Although many studies have highlighted that LBC represent an important challenge in our society, the impacts of parental migration on the life satisfaction and academic achievement of LBC in rural China still remain unclear. To address this issue, we compared the life satisfaction and academic achievement of LBC and NLBC in Hubei province, central China.
Life satisfaction plays a crucial role in the development of children's mental health [24] . The life satisfaction of children is dramatically influenced by good family communication, particularly concerning the parents' connectedness, because parents can help their children to adjust to hardship and face stressful conditions during their daily life [25] . During the past few decades, numerous studies have investigated life satisfaction in children from Korean [26] , Qatar [27] , Iran [28] , Germany [29] , Mexico [6] , North America [25] , and China [16] . Notably, family and school are two important settings for a child's physiological and psychological development [24, 29] . The findings of this study showed that LBC have lower life satisfaction than NLBC, which could be due to the absence of parental care. This is consistent with the report by Cortina [30] , who investigated the impact of international migration on children's life satisfaction in the cities of Tirana, Albania, and Quito, Ecuador, and suggested that parental migration had a negative influence on LBC's life satisfaction. This was because LBC separated from their parents faced several challenges such as learning difficulty and emotional disturbance, while they could not communicate with their parents quickly and effectively. Mostly, LBC cannot adjust their mind correctly without parental guidance. Moreover, LBC in rural China experience higher levels of emotional anxiety and poorer living conditions [7] . In addition, it was found that the earlier the separation from their parents, the lower the life satisfaction of LBC. In our study, the trend towards increasing life satisfaction with decreasing grade was consistent with a previous study documenting the relationship between satisfaction and age, which found that life satisfaction decreases with increasing age [25] .
Interestingly, the present results also suggested that paternal absence has a greater influence on left-behind girls as compared to boys. This is because girls are more sensitive to interpersonal relationships and are expected to take on more heavy housework [31] . Due to the rural culture of China, left-behind girls need to take care of their siblings when their parents go out to work. Another reason is that girls normally receive more less care and support from family and relatives due to the boy bias [31] . This result is consistent with the universal phenomenon of rural China in that family members usually love boys than girls [32] . In rural China, the girls are expected to take care of their grandparents and complete daily housework after school [33] . In many villages, female students drop out of school because their families cannot afford the school expenses for both girls and boys [34] . Girls may suffer more mental challenges during parental migration, and they hope for more parent-child interaction, especially when they are young [35] . Therefore, sex-specific abortions remain extremely in villages, and boys are regarded as superior to girls, which may enhance the negative effects of paternal absence on left-behind girls. Taken together, the results of the LBC life satisfaction scores indicated that parental migration can reduce the life satisfaction of LBC.
Another potential consequence of parental migration is the influence on children's educational aspirations [36] . In the present study, the results revealed that parental migration has negative impacts on the academic achievement (based on standardized Chinese, Mathematics, and English test scores) of LBC. This is not consistent with the recent survey conducted by Bai et al. [37] , who found that parental migration has significantly positive impacts on the academic achievement of LBC, especially for poorer performing LBC. Because the household income will increase when the parents leave home for better jobs, more learning resources and facilities can be provided to LBC by the higher household income. On the contrary, Lu [38] indicated that LBC are worse off in educational attainment than NLBC in Mexico and Indonesia. The present results are consistent with those of Li et al. [19] , who found that parental migration has a significant negative influence on the academic achievement of junior high school students. Parent-school communication is essential for student education [39] . The lower academic achievement of LBC may be related to other factors, such as poor psychosocial health [2] and malnutrition [40] , poor living quality [19] , and school education quality.
Life satisfaction is a vital determinant of academic success [41] . However, the literature exploring the relationship between students' academic achievement and life satisfaction has shown conflicting results, while the main reasons behind these results have not been evaluated. Previous works have suggested that parental migration has a negative impact on the education and life satisfaction of the children left behind [36, 38] . Unfortunately, research that addresses the relationship between the life satisfaction and academic achievement of LBC students is limited. This is the first study to be conducted in rural China to address the relationship between the life satisfaction and academic achievement among LBC students. More notably, this research found that LBC students with higher levels of psychological life satisfaction also showed higher levels of academic achievement. This result is consistent with prior research conducted by Antaramian and Lee [41] , who revealed that life satisfaction was significantly correlated with most of the academic outcomes. Therefore, a higher life satisfaction may be help students to reduce academic stress and increase academic self-efficacy. Crede et al. [42] demonstrated that academic achievement is positively correlated with the life satisfaction of high school students, and an association between life satisfaction and academic achievement was observed in students whose mothers had a higher education diploma than their own children. Lv et al. [39] found that parents influence the attitude of elementary school children toward academic achievement as well as parent-school communication. Additionally, life satisfaction has less influence on the academic achievement of NLBC.
However, the relationship between life satisfaction and academic achievement was evaluated by a meta-analysis of 47 individual works with a total of 38,946 participants, and the results suggested that low-achieving students do not necessarily report low life satisfaction [43] . Recently, Dimitrova et al. [44] suggested that the life satisfaction and school achievement of young students were related to their ethnic socialization and ethnic identity. From a global point of view, the relationship of psychological life satisfaction and school achievement may be structured by socialization agents [45] . Taken together, the findings of this research highlighted that parental migration has a negative impact on both the life satisfaction and academic achievement of LBC in rural China. The results also suggested that LBC life satisfaction should occupy an important position in schools. Although this study helped us to understand the effects of parental migration on LBC in China, LBC with different levels of life satisfaction should evaluated in the future. Moreover, further studies are encouraged to generate a model for parental migration, LBC life satisfaction, and LBC academic achievement using longitudinal studies [46] .
Conclusions
In summary, the present study systematically investigated the effects of parental migration on the life satisfaction and academic achievement of left-behind children (LBC) in rural Hubei province, China. The results showed that LBC had lower life satisfaction and academic achievement than NLBC. Paternal absence has a greater influence on left-behind girls than boys. Meanwhile, the younger the age at separation, the lower the life satisfaction of a child would manifest. Furthermore, a significant correlation was found between the life satisfaction and academic achievement scores in LBC and in NLBC. Taken together, these results from the present study will contribute new insights toward a comprehensive understanding of the life satisfaction levels and academic achievement of LBC in rural China.
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